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STS-107 SPAT Report #1
Oliu-1, Armando

Pagelof 1

From: Williams, TinaM [WilliaTM @usasrb.ksc.nasa.gov]
Sent: Tuesday, January 21, 2003 9:12 AM
To: 'jennifer.s.stevens@nasa.gov'; Adams Alex C (E-mail); Alonzo Gee (E-mail); Anthony Eyre (E-mail);

Arlissa Grinstead (E-mail); Armando Oliu (E-mail); Bao Nguyen (E-mail); Barbara Shannon (E-mail); Barry Guynes (E-mail); Becky
Thompson (E-mail); Betsy L. Ahearn (E-mail); Bill Loden (E-mail); Billy Littlefield (E-mail); Bob Herman (E-mail); Brenda Barnes (E-mail);
Brian Pung (E-mail); Bryon Scrinzi (E-mail); Cary J Cox (E-mail); Charlie Couch (E-mail); Charlie F Donham (E-mail); Chitko, Pete J. (E-mail);
Christensen Hardcastle (E-mail); Christopher L. Leman (E-mail); Clemintine Holmes (E-mail); Curt Charlick (E-mail); Dale K Nash (E-mail); Dale
Walker (E-mail); Dan Ciccateri (E-mail); Dan Holt (E-mail); Dan Mullane (E-mail); Dan Thompson (E-mail); David Ricks (E-mail); Dennis Moore
(E-mail); Dino DiLuigi (E-mail); Don Fountain (E-mail); Don Hull (E-mail); Donna Freeland (E-mail); Doug Hercules (E-mail); Doug Reeves (E-
mail); Eric Poole (E-mail); Femanado De La Pascua (E-mail); Foster Anthony (E-mail); Frank Bugg (E-mail); Fred Mayer (E-mail); Frederick D
Briggs (E-mail); Garry Moetts (E-mail); Gary Crawford (E-mail); Gary Kane (E-mail); Glenn R Harris (E-mail); Gordon Nielson (E-mail); Hank
Miller (E-mail); Henry Harris (E-mail); Homero Hidalgo Jr. (E-mail); Ivan Acosta (E-mail); Jack Hengel (E-mail); James Burnum(E-mail); James
Collins (E-mail); James J Devine (E-mail); James L Moorhead (E-mail); James Orr (E-mail); James Rudolph (E-mail); Jay Bhula (E-mail); Jeffery
Campbell (E-mail); Jeffrey Spaulding (E-mail); Jesse M Nelson (E-mail); Jim Bolton (E-mail); Jm Hawkins (E-mail); Jm Mcuen (E-mail); Jim
Smith (E-mail); Jim Thomason (E-mail); Jim Y eager (E-mail); Joe B Davis (E-mail); Joe Hankins (E-mail); Joe Kinsley (E-mail); Joe Sanford (E-
mail); John Doyle (E-mail); John Guidi (E-mail); John Key (E- mail); John Newton (E-mail); John Roberts (E-mail); John S Townsend (E-mail);
Jorge Rivera (E- mail); Joseph Chris Cianciola (E-mail); Judith Targett (E-mail); Junen Kendall (E-mail); Keith Bates (E-mail); Ken Leggett (E-
mail); Kenneth Tenbusch (E-mail); Kevin Flautt (E-mail); Kevin Regula (E- mail); Larry G Clark (E-mail); Leslie Ringo (E-mail); Lisa Guthrie (E-
mail); Liz Pattison (E-mail); Lloyd Gregg (E-mail); Louise Kleba (E-mail); Mark Greby (E-mail); Mark Hill (E-mail); Marvin Land (E-mail); Mary
J. Harris (E-mail); Matt Gaetjens (E-mail); Melanie Mulligan (E-mail); Mike Fisher (E- mail); Mike Kennedy (E-mail); Mike Murphy (E-mail);
Morris (Tony) Helms (E-mail); Neal Hooten (E- mail); Noemi Navarro-Cruz (E-mail); Patricia Chapman (E-mail); Paul Brown (E-mail); Paul J
Gutierrez (E-mail); Paul Teehan (E-mail); Pete Wickas (E-mail); Phil Taylor (E-mail); Randall H. Tucker (E-mail); Raymond Campion (E-mail);
Richie Brown (E-mail); Rick Burt (E-mail); Robert Fowler (E-mail); Robert Nagy (E-mail); Robert Osterblom (E-mail); Robert Speece (E-mail);
Robert Vaughan (E-mail); Robert Wright (E-mail); Robin Ferebee (E-mail); Robyn Witter (E-mail); Roger L Elliott (E-mail); Roland Lebon (E-
mail); Ron Milligan (E-mail); Ron Summers (E-mail); Sam A. Ortega (E-mail); Scott Tillery (E-mail); Sharon Espey (E-mail); Sirkanth
Parvathaneni (E-mail); SRB Photo Lab (E-mail); Stephen Schmieder (E-mail); Stephen Thomton (E-mail); Steve Gordon (E- mail); Steve Reed (E-
mail); Steven Cash (E-mail); Ted Mosteller (E-mail); Thomas Engler (E-mail); Thomas M Arnold (E-mail)

Subject: STS-107 SPAT Report #1

Good Morning,
«STS-107 SPAT Report.doc»

If there are any questions please |et us know.
TinaWilli~!J~

Systems Engineering
williatm@usasrb.ksc.nasa.gov

U5K-892

321.867.1128 ARF (main)

321.853.5204 Hangar S

02/27/2003
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DAILY ACTIVITY REPORT 1
SRB/RSRM POSTFLIGHT ASSESSMENT TEAM (SPAT)

Period covered: Launch, 1/16/2003 to 1/18/2003
GENERAL
The STS-107/BI116 RSRM-88 flight set was successfully launched January 16, 2003,
GMT 2003:016:15:38:59.994-t -10:39 AM EST. In the recovery area at splashdown, the wind was from the ENE at 9 knots with 3-4 foot seas.
The boosters were in the water at the following locations from ship:
.Bearing 6.9 NM @ 0100 or 290 43.2' N, 780 10.4 W
.Bearing 7.3 NM @ 0050 or 290 43.7' N, 780 11.1' W
The boosters were removed from the dlip Friday at approximately 1919 hours (LH motor)
and 2110 hours (RH motor).
Preliminary assessment revealed no significant problems associated with either RSRM. All components appear to be in good condition with typical
areas of missing foam in the cavity collapse regions of the stiffener rings on both motors.
DISASSEMBLY SCHEDULE
Listed below is the disassembly schedule for this week only:

S& A Shipment Wednesday, 1/22/03

Strut NSI Removal Wednesday, 1/22/03

Aft Exit Cone Removal Wednesday, 1/22/03

L SC Removal Wednesday, 1/22/03

Aft Skirt Removal Thursday, 1/23/03

Nozzle Removal Friday, 1/24/03

Nozzle Shipment Saturday, 1/25/03

NEW SQUAWKS
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Four new Squawks have been generated during this reporting period.
SQuawk ~ Status
107 -001 (LH/RH SRB) Blue Discoloration on Rock & Tilt Exhaust Ducts QE 107-002 (LH/RH SRB) Incomplete BTA Application HDP Areas
QE 107-003 (RH SRB) Insta-foam Porta Pull missing QE
107-004 (RH RSRM) Pocket|Wash Erosion on RH Throat and Forward Exit
Cone 1/22

Total Squawks written this flow: 4
SPAT BOARD

Thefirst SPAT Board Mesting is scheduled for 1/20/2003 at 10:00 AM in Hangar AF conference room.

STS107
DAILY ACTIVITY REPORT 1
SRB/RSRM POSTFLIGHT ASSESSMENT TEAM (SPAT)

SRB HARDWARE ASSESSMENT

SLIP OPERATIONS 1/17/2003
Left Hand (Freedom)
Freedom Star arrived at the dlip at 1802 hours. Slip operations proceeded at 1818 hours. Lifting operations started at 1853 hours and the SRB was
removed from the water at 1919 hours. The LH SRB was set down on the dolly at 1945 hours. No major anomalies exist.
Right Hand (Liberty)

Liberty Star arrived at the dlip at 1945 hours. Slip operations proceeded at 2000 hours. Lifting operations started at 2104 hours and the SRB was

removed from the water at 2110 hours. The RH SRB was set down on the dolly at 2144 hours. No major anomalies exist.
Frustum Slip OperationsLH & RH:

No major anomalies visible on frustum. All BSM fired; all BSM cover doors present. LH Frustum was set down on dolly at 1840 hours, no

anomalies occurred. RH Frustum was set down on dolly at 2051 hours, no anomalies occurred. Parachutes offloaded with no anomalies
Forward Skirt LH & RH:

LH forward skirt had no damage evident to the dome. The shipboard observer reported a 3- 4-foot wrinkle in the forward skirt between the
forward skirt door and the systems tunnel (+ Z to -Y) and two 18-inch wrinkles on the other side of the systemstunnel (- Y to 240°). Due to this
report the LH booster was towed back at the 240 degree attach point and extra care was taken to lessen the strain at the wrinkled area. The LH skirt
was brought in to the dlip first to allow for the assessment of the damage as early as possible and alow for the formation of amini team to assess
the damage. Oncein the dlip, it was noted that the area in question was the same location as the repair done after B1042L. Comparison of the
condition with pre-transfer photos showed no additional damage to the forward skirt. The area was sooted and this had caused the wrinkles to be
enhanced causing concern by the divers and the shipboard observer. Upon closer inspection of the area it was noted that no damage to the TPS was
observed, and during the sating operation the stringers in the repaired area were inspected with no damage noted and only 3 ounces of water found
in the normal/typical location. It was determined that amini team was not required since the forward skirt was not damaged further and the
condition was identical to the pre- transfer photos which showed the same wrinkled area. Access door isintact, three ground straps were intact and
the ground strap closest to the RSS Antenna along the +Z axis was bent outboard (A photograph was taken of the broken ground strap.), and all
sealant around door perimeter isintact although along the perimeter of ground straps some sealant was missing. Camera window is undamaged.
Both RSS antennas are undamaged. The DAS was removed on 1/18/03 and the GSE door was reinstalled.

RH forward skirt had no damage evident to the dome or cylindrical structure. Access
door isintact, ground straps are intact, and all sealant around door perimeter is intact. Camerawindow is undamaged. Both RSS antennas are
undamaged. This
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skirt had approximately 1 quart of water isolated between the ring segments associated with lower and mid portion of the door (normal/typical
location). The DAS was removed and the GSE door was installed. No reportable conditions inside the forward skirt.
Systems Tunnel CoversLH & RH:
All the Systems Covers are present with no obvious damage.
ETA Ring LH & RH:
Thereis no visible damage to the ETA Ring Components.
Strut HalvesLH & RH:
All Struts appear to have separated properly -there is no visible damage.
AFT SKIRT STRUCTURE LH & RH:
Thereisno visible structural damage to the Aft Skirt Structures. All HDPs appear
clean. Both T -0 Umbilical Plates are intact.
TVCLH & RH:
There are no anomalies to report. TV C dlip operations completed at 2300 hrs. No
hydrazine or hydraulic |eaks detected. LH Rock FIV cable connector backshell was sheared. RH Rock OBDL was pinched and torn. For safety
technicians will cap off the line for possible residue. Engineering signed off RODS with no contingency operations required to allow normal
processing of TVC.
Bluing was noted on the LH & RH Aft Skirt acreage along with LH Rock & Tilt exhaust ducts. At the time of working the RH TV C you could
not tell coloring on the Exhaust ducts.
All actuator attachment brackets are intact.

STS-107
DAILY ACTIVITY REPORT 1
SRB/RSRM POSTFLIGHT ASSESSMENT TEAM (SPAT)

SRB HARDWARE ASSESSMENT

OPEN ASSESSMENT 1/20/2003
FRUSTUMS
External structural inspection of both Frustum assemblies is complete with no
anomaliesto report. On the left hand frustum, there is one missing tie and there are two broken tabs on the aft curtain. On the right hand frustum,
there are three broken ties on the aft curtain.
TPSLH FRUSTUM
The Hypal on topcoat was nominal with normal blistering over BT A insulation closeouts. The MCC-1 insulation was nominal with no visible
missing acreage insulation and no unbonds over the fasteners. The Hypalon topcoat was nominal over the BTA molded area surrounding the BSMs
exposing the BTA in locations where the aeroheat shield doors impacted the Hypalon. There wasno BT A material loss associated with the impact.
The RTV-133 closeouts surrounding the BSM nozzles remained intact and in place for approximately 75-100% of the circumference of the nozzles.
TPSRH FRUSTUM
The Hypal on topcoat was nominal with normal blistering over BT A insulation
closeouts. The MCC-1 insulation was nominal with no visible missing acreage insulation and no unbonds over the fasteners. The Hypalon
topcoat was nominal over the BT A molded area surrounding the BSMs exposing the BT A in locations where the aeroheat shield doors impacted
the Hypalon. Therewas no BT A material loss associated with the impact. The RTV-133 closeouts surrounding the BSM nozzles remained intact
and in place for approximately 75-100% of the circumference of the nozzles.
FRUSTUM FORWARD BSMs
LH & RH: TPS impact damage was nominal with normal deformation to
strong back. The Aeroheat Shields were locked and at the following angles: LH: UL: -5° UR0°, LL:0O°, LR 0°; RH: UL:0°, UR: 0°, LL:O°,
LR: +50°. The RH LR AHS Cover was bent back from either water impact or. reefing lines. All 8SM cover seals were intact with the exception RH
UL that was displaced in the AHS hinge area. Thisisanominal condition. Additional routine inspection of BSMs and AHSs to occur.
FRUSTUM NOSE CAP RELEASE SY STEM Separation Ring
LH & RH Frustum Half: Separation ring fracture surfaces exhibited typical
fracture surfaces. The fracture surface was continuous with no rips, tears or cracks noted. All mounting hardware was intact. No retrieval
damage noted.
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FORWARD SKIRT LH & RH:

No structural damage to either forward skirt was observed. All deck fittings on LH and RH forward skirts were intact. There were no anomalies on
the ET ball fittings, RSS crossover assemblies, and thrust posts on either skirt. No damage was noted to either Forward Skirt Access Door or Access
Door Seal. Both LH & RH SRM S&A, Igniter and OPT cable disconnects in the Fwd Skirt are complete with no anomalies

TPSLH FORWARD SKIRT

The Hypalon topcoat was nominal with normal blistering over BTA insulation closeouts. The MCC-1 insulation had numerous small impacts on
the-Y Axis associated with nozzle separation. There was minor erosion of the SLA-220 on the +/- 2 RSS Antennae. The RTV-108 and phenolic
blocks were nominal. The RSS crossover had missing cork (2" X 2") to the topcoated substrate with clean fracture surfaces and substrate. The thrust
post had an area of missing cork (1" X 2") with clean fracture surfaces.

TPSRH FORWARD SKIRT

The Hypalon topcoat was nomina with normal blistering over BTA insulation

closeouts. The MCC-1 insulation was nominal with no missing acreage insulation and no unbonds over the fasteners. There was minor erosion
of the SLA-220 on the +2 Axis RSS Antennas while the RTV-1 08 and phenolic was nominal.

SEPARATION RING

LH & RH Forward Skirt Half: The separation ring fracture surfaces were well defined with clean and continuous separation / fracture planes.
Separation ring backup rings exhibited very mild deformation. Detonator blocks were secure and the CDFA's were intact. One retainer pin and clip
was missing on the LH Forward Skirt. Review of the retrieval video showed this most likely occurred during retrieval and is not ascent related. All
other retainer pins and retainer clips were intact.

Forward Skirt \ Forward Sep Bolt:
Ball assembly contains normal circumferential scratches on spherical surfaces. SYSTEM TUNNEL COVERSLH & RH:
No structural damage was sustained on any tunnel cover. All ground straps and vented screen cover screens were intact. .

TPSLH SYSTEM TUNNEL COVERS/STIFFENER RING

The HypalOn topcoat was nominal with normal blistering over BTA insulation closeouts. The MCC-1 and cork insulation was nominal with no
missing acreage insulation and no unbonds over the fasteners. The missing Insta-foam was nominal with clean substrates and located between the -
Y and -2 axis, in line with the water

geyser.

TPSRH SYSTEM TUNNEL COVERS/STIFFENER RING

The Hypalon topcoat was nominal with normal blistering over BTA insulation

closeouts. The MCC-1 and cork insulation was nominal with no missing acreage insulation and no unbonds over the fasteners. The missing Insta-
foam was nominal with clean substrate located along to the -Y axis, in line with the water geyser.

e — —
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ETA RINGS & STRUT COVERSLH & RH:

TheLH & RH ET attach rings sustained no observable structural damage. The diagonal strut restraint cable was broken on both the LH and RH
SRBs. The restraint islands and fasteners were tight and intact on both SRBs. All ET attach ring covers were not damaged. All EPDM structural
covers were not damaged. All EPDM Cover attachment fasteners were intact. All struts had intact lockwire except for one broken lockwire on the
lower strut on the RH SRB. There was no damage on the upper strut fairing on either SRB. The I[EA center and end covers were not damaged on
both SRBs.

TPSLH ET ATTACH RINGSAND STRUTS

The ET Attach Ring exhibited missing Insta-foam on the aft side adjacent to the IEA and at the -Y axiswith light sooting noted. The strut EPDM
covers and associated RTV-133 applications were nominal. There were no adhesive failures associated with the EPDM insulated strut covers.
TPS RH ET Attach Rings and Struts
The ET Attach Ring exhibited missing Insta-foam on the aft side adjacent to the IEA and along the -Y axis, in line with the water geyser, with
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clean fracture surfaces. Two areas where the porta-pull plugs are located (+Y, -Y axis) exhibited darkening of the substrate. One of these areas
(adjacent to -Y axis) also exhibited darkening of the foam where the plug was missing. The strut EPDM covers and associated RTV- 133
applications were nominal.

Upper Struts:

First flight of Pacific Scientific bolts. Separation bolts had nominal fracture planes. Strut housings were clean and undamaged.

Diagonal Struts:

First flight of Pacific Scientific bolts. Separation bolts had nominal fracture planes. Strut housings clean and undamaged.

Lower Struts:

First flight of Pacific Scientific bolts. Separation bolts had nominal fracture planes. Strut housings clean and undamaged.
AFT SKIRT LH & RH:

No mgjor structural damage was observed on either aft skirt. All thermal curtain attach segments on both the aft skirt side and compliance ring side
wereintact. All lockwire wasintact on the LH and RH compliance ring thermal curtain attach brackets. Neither T -0 umbilical connector plates
were damaged. The grounding interfaces sustained no damage. There was no loose T -0 Umbilical Plug on either SRB.

TPSLH AFT SKIRT

The Hypalon topcoat was nominal with normal blistering over BT A insulation closeouts. The MCC-1 insulation was nominal with no missing
acreage insulation and no unbonds over the fasteners. Missing Insta-foam was nominal with clean substrates. There were typical BT A/Cork
insulation failures, al with clean fracture surfaces, at the HDP FOS brackets #5 (2.0" X 2.0"), #6 (6.0" x 2.0"), #7 (8.0" X 4.0")

107 -003
e
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and #8 (2.0" x 2.0"). There was a cohesive failure of cork along the length of the T-O umbilical connection with clean fracture surfaces. There was
incomplete BTA applications (0.25" X 0.50" max) in the web at HOP #7 and #6. The phenoalic kick ring covers, RTV-133 and the silicone seal were
nominal with normal delamination. BSMswere nomina with BTA missing from the nozzles as expected. Zinc protective coatings were nominal .
TPSRH AFT SKIRT

The Hypal on topcoat was nominal with normal blistering over BTA insulation closeouts. The MCC-1 insulation was hominal with no missing
acreage insulation and no unbonds over the fasteners. Missing Insta-foam was nominal with clean substrates. There were adhesive failures of BTA
insulation to the substrate on HOP FOS brackets #2 (12.0" x 2.0"), #3 (10.0" X 2.0") and #4 (12.0" x 2.0"). There was a cohesive failure of cork
along the aft trailing edge adjacent to HOP #2 (2.0" X 0.5") with clean fracture surfaces. There was a cohesive failure of cork along the T-O
umbilical connection with clean fracture surfaces. There was an incomplete BT A application (0.25" X 0.50" max) in the web at HOP #4. The
phenolic kick ring covers, RTV-133 and the silicone seal were nominal with normal delamination. BSMs were nomina with BTA missing from the
nozzles as expected. Zinc protective coatings were nominal.
BSMs:

All LH & RH BSM Carbon Nozzle Inserts were displaced. Heat Shield fracture surfaces were clean and continuous. Performance appeared
nominal. Additional routine inspections to occur.
BLAST CONTAINER SUMMARY

All blast containers performed nominally, al frangible nuts fractured into two separate halves, and all major debris components were retained.
Debris weighing will not be required per the 1 OMNL-0035 criteria

RH Overall Performance:

All frangible nuts showed evidence of skewed firing with little to no minor web blowout on the secondary side. All plungers were seated and
latched. All attach links exhibited nominal cup/cone fractures. All NSOs fired and were retained. All booster cartridges fired. All major debris
elements were identified and retained. There was no major damage to the guide housing assembly, upper half blast container or lower half blast
container. Upper and lower half blast container exhibited nominal dents and dings due to frangible nut separation.

One lockwire on the cantilever bolts on "cold" hold down post (HOP) 4 was broken. Conversation with diversindicated the drogue parachute was
entangled on the Aft Skirt in the area of HOP 4. Because of the parachute entanglement, the broken lockwire is attributed to a post separation event
and is therefore an acceptable condition per 10MNL-0035 H.
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Both lead shock absorbers separated from the guide housing assembly at HOP 2. Both shock absorbers had booster cartridge blast impressions
indicating shock absorber separation occurred after frangible nut separation, which is an acceptable condition per 10MNL-0035 H.

1
!

107 -002
107-002

(SPAT)

STS-107
DAILY ACTIVITY REPORT 1 SRB/RSRM POSTFLIGHT ASSESSMENT TEAM

LH Overall Performance:

All frangible nuts showed evidence of a close-to simultaneous firing, equal minor web blowout on both primary and secondary sides. All
plungers were seated and latched. All attach links exhibited nominal cup/cone fractures. All NSOs fired and were retained. All booster cartridges
fired. All major debris elements were identified and retained. There was no major damage to the guide housing assembly, upper half blast container
or lower half blast container. Upper and lower half blast container exhibited nominal dents and dings due to frangible nut separation.

TVCLH & RH:

All four TVC systems are in good condition, with only minor items noted (Missing 10 tags, missing paint & acceptable hose and tube
conditions -all due to water impact). All tubes and hoses were intact, except the RH rock overboard drain line (see below). No hydrazine or
hydraulic fluid leaks were noted. All four FSMs retained nominal residual pressures of:

LH Rock (280) psig Tilt (290) psig
RH Rock (290) psig Tilt (290) psig

LH Rock SMFIV cable/connector sheared with only slight wire leads remaining on

the mated half. Similar condition noted in 2 other systems (RH Rock & Tilt).

LH ROCK & TILT SYSTEMS:

Rock System Blue discoloration on the exhaust ducts on the outboard end. Tilt System Blue discoloration on the exhaust ducts on the
outboard end.

RH ROCK & TILT SYSTEMS:

Rock System APU overboard drain line removed and capped due to Slip Ops findings. Rock APU Fuel inlet hose clocked. Tilt System
Nominal results.
RSRM HARDWARE ASSESSMENT
Open assessment was conducted this morning. The LH and RH S& A devices, OPTs, and igniter heaters were removed and evaluated. All electrical
connectors (except nozzle severance) were also evaluated. The hardware was in good condition. Hydrol ase operations on both motors are in work.
There was no indication of pocket/wash erosion on the LH nozzle. Pocket erosion was
observed on the RH throat ring aft end along with blending to wash erosion on the forward end of the FEC.
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CONTACTS:. Ron Summers
USA SRB Element
(321) 867-7020, (321) 853-5204 Sum mersR@usasrb.ksc.nasa.gov
Richard Owens
Thiokol Assessment Team
Chuck Nighswonoer
Thiokol LSS Team
Jim Hawkins
NASA Assessment Team
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